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ABSTRACT 

This report  presents the  r e s u l t s  of tests performed on one specimen of Dual 
Rotary Actuator 75K26197. The following tes ts  were performed: 

1. Receiving Inspection 4. Vibration 
2. Proof Pressure 5. Impulse 
3. Functional 6. Cycle 

The performance of the  tes t  specimen was i n  accordance with the  requirements 
of NASA Drawing 75K26197 throughout the  tes t  program w i t h  t h e  following 
except ions : 

1. S t a t i c  torque developed by each vane in t h e  5, 25, 50 and 75 percent 
of ro ta t ion  posit ions w a s  below the  specif ied value of U+8,000 inch- 
pounds. 

2. Vane leakage, a f t e r  t h e  in i t ia l  functional t es t ,  exceeded the  specified 
allowable of 75 cc per minute. 

3. Breakaway pressure exceeded t h e  specified maximum of 75 psig throughodt 
t h e  test program, 

Test Specimen, S/N 46797, was returned t o  the  vendor f o r  a seal modification 
following t h e  in i t ia l  funct ional  test .  A second specimen, S/N 46798,*with 
the  seal modification incorporated was received f o r  test. Th i s  report  con- 
tains the  tes t  r e su l t s  obtained on t h i s  specimen (S/N 46798). 
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FORWORD 

The t e s t s  reported herein were conducted for the John F .  Kennedy Space 
Center by Chrpler Corporation Space Division (CCSD), New Orleans, 
Louisiana. This document was prepared by CCSD under Contract NAS 8-4016, 
part VII, cwo 271620. 
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DUAL ROTARP ACTUATOR, 148,500 INcH-IWm 

HAMJFACTURER: .Excello C o r p o r a t i o n  

MANUFACTURER'S MODEL NUMBER: S l S S 5  

NASA DRAWING NOMHER: 75926197 

TESTING A a N C Y :  Chrysler C o r p o r a t i o n  Space D i v i s i o n ,  N e w  Orleans, Louisiana 

AUTHORIZING AGENCY: NASA-KSC 

I. FUNCTIONAL REQUIRXMfNTS 

A .  OPERATING HEDIUM: MILH-5606 

8. OPERATINGPRESSURE: 150Opsig 

C. LEAKAGE AT 1500 B I G :  V a n e 8  75 ce/minute 

~sarings 1O cc/mimtte 

D. ROTATION: 290° 

E. WEAXAWAY HiEsSURE: 75 psig max. 

11. CONSTRUCTION 

A HOUSING: Al\uPinum-anodioed 

B. BDLTS: St~l-cadmium plated 

111. E ~ ~ O ~ ~ A L  REQUIREHENTS 

OPERATIIUG TEWERATURE RAN=: 

LOCATION AblD USE: The rctwrtai?s a m  w.d.to rotate the umbilical awing arm8 

on hunch Collplsxba 34 and 37. 

Oo t o  M ° F  
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SECTION I 

1.1 

1.2 

scopa 
This report presents the results of tests tha t  warn perfom& t o  
determine i f  Dual Rotary Actuator 75K26197 meets the  operational 
requirments fo r  John F. Kenndy Space Center Launch Complex08 
34 and 37%. 
viii ,  

A suunnary of the  teat results is p a e n t e d  on page 

ITEM DFSCRIPTION 

Dual Rotary Actuator 75K26197 is manufactured by the  $xcello 
Corporation as vendor Model Number SlS5X5. 
separate cavities,  vanea arrl shafts. .  The actuator haa an opera- 
t i n g  pressure of ls00 psig atd develops  l48,ooO inch-pounds of 
torque. Operating media is hydraulic f luid.  The actuator is 
3 4  by 20 by 21-inches ani weighs 856 @s. 

The actuator has 

1.3 APPLICABLE DOCUMENTS 

1.3.1 The documents used in  t h i s  test program are as follows: 

a. 75E26197, Component Specification 

b. KSCSTD-l64(D), Standard Environmental Test Methods for 
Ground Support W i p n e n t  Instal la t ions at Cape Kennedy. 

c. GP-320, Vibration, Shock ard Acouatic Environmental Levels - 
Launch Complexss 34 and 37, Grouxxl Support Equipnent 

e. Test Plan CCSD-W-U38-1, Test Requiranents 

f 
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SECTION 11 

2.1 REQUIREME;NTS 

The spechen s h a l l  be Visuelly and dimensionally inspected for 
conformance with the applicable specifications pr ior  t o  the start 
of tes t ing.  

2.2 

2.2.1 

PROCEDURE 

A visual  and dimensional inspection of the test specimen was per- 
formed t o  determine compliance with NASA Specification, 75K26197, 
and Excello Corporation drawing number, SP-ll55, t o  the extent 
possible without disassembly of the tes t  specinan. The specimen 
was also simultaneously inspected f o r  poor workmanship axl manu- 
facturing defects. 

The specimen was weighed .  2.2.2 

2.3 

2.3.1 

TEST RESULTS 

The specimen canplied with NASA drawing 75K26197 and W e l l 0  
Corporation drawing number SP-1155. 
manship or manufacturing defects was observed. 

No evidence of poor work- 

2.3.2 

2.4 TEST DATA 

The data presented i n  tab le  2-1 were recorded during the  inspection. 

Manufacturer llo Corporation 

Model 

Port S h e s  

Shaft Mmeter 
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SECTION 111 

3.1 * TIST REQUJREMHTS 

The test specimen shall. be pressurized with MIL-H-5606A o i l  t o  
a proof pressure of 3200 psig. 
fo r  5 minutes and the specimen shall be checked f o r  leakage and 
distortion. 

This pressure sha l l  be maintained 

3.2 TEST PROCEDURE 

3.2.1 The specimen was instal led as s h m  i n  figure 3-1 u t i l i z ing  the 
equipent  l i s ted  i n  table  3-1. 

A l l  connections were t igh t ,  gages were instal led and operating 
properly, and a l l  valves were closed. 

3.2.2 

3.2.3 Hand valves 3, 5, and 7 were opened. 

3.2.4 Using hand pump 2, o i l  was pumped, unti l  the system and specimen 
were free of air. 

3.2.5 Hand valves 5 an;i 7 were closed. 
loo0 psig as read on gage 4. 
am3 10 were recorded, leakage was noted. This procedure was re- 
peated a t  1500, 2000, 2500, and 3200 psig, and the  pressure ma 
maintained at  3200 psig fo r  5 minutes. 
vented and a l l  data were recorded. 

The specimen was preasurized t o  
Readings on d i a l  indicators 8 ,  9, 

The pressure was then 

A t  zero p i g  the d i a l  indicators were read t o  determine i f  perma- 
nent dis tor t ion had occurred. 

3.2.6 

3.4 TEST DATA 

Test data ~ s 8  presented i n  table  3-2. 

7 
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- 
Item 
No. 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Table 3-1. Proof Pressure Test Equipment List 

Item 

Specimen 

Hand Pump' 

Hand Valve - 

Pressure Gage 

Hand Valve 

Reservoir 

Hand Valve 

Dial Indicator 

Dial Indicator 

Dial Indicator 

Manufacturer 

Excello Corporation 

W. S. P ine  

Robbins 

Heise 

Robbins 

CCSD 

Robbins 

Brown & Sharp 

Brown & Sharp 

Brown & Sharp 

3-2 

Model/ 
Part No. 

s15x5x5 

160-3 

SSKG 250-14 

H-3 5961 

SSKG 250-14 

SSKG 250-14 

7283 

7283 

7283 

Serial 
No * 

k6798 

NASA 
015537 

t o  500C psig 

-inch 

t o  5000 psig 
0.1% FS 
a l .  Date 10-11-6' 

-inch 

0-gallon 

-inch , 



1000 

1500 

I 2000 

2500 

3 200 

c i 

I 
I 

Table 3-2. Proof Pressure Test Data 

Indicator 
A 

0.002 

0.003 

0.005 

0.012 

0.0085 

0.000 

Expansion (inches 
Indicator 

B 

0.000 

0.000 

0.000 

0.000 

- 0.0005 

0.000 

Indic a t  cr 
n 

0.002 

0.006 

0.010 

0.015 

0.023 

0.000 

3 -3 
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SECTION IV 

I?UNCTIOWL “EST 

4.1 

4.1.1 

4.1.2 

401.3 

4.1.4 

4- 2 

h.2.f 

4.2.2 

4.2.3 

4.2.5 

Ir. 2.6 

4.2.8 

4.2.9 

4.2.10 

TEST RFiQUlxEEIENTS 

A functional test  s h a l l  be conducted t o  determine specimen breakaway 
pressure, s t a t i c  torque developed, and bearing and vane leakage. 

Using MIL-H-5606A hydraulic f l u i d  as t he  pressure medium, slowly 
pressurize the specimen t o  determine breakaway pressure. 
s h a l l  be repeated t o  obtain consistent data. 

This t e s t  

Using MILH-5606A hydraulic fluid,  pressurize one side of t h e  vane 
t o  1500 psig. 
Measure leakage across t h e  vane at rotat ion positions of 10, 30, 
50, 70, and 90 percent and leakage a t  ’each bearing. 

Plot a curve of shaft torque versus vane pressure. 
sha l l  be breakaway pressure through 2250 psig. 

Measure t h e  s t a t i c  torque developed by the cel l .  

Vane pressure 

TEST PROCEDURE 

The specimen was instal led as shown in Figures 4-1 and 4-2 u t i l i z ing  
the equipment l i s t e d  i n  Table 4-1. 

A l l  connections were t igh t ,  a l l  gages were instal led and operating 
properly, and all valves were closed. 

Solenoid valves 10 and 16, hand valves 3, 9, and 15, and in te rna l  
port 20 were opened. 

Solenoid valve 6 wa8 opened, and using regulator 4, accumulator 7 
was pressurized u n t i l  vane A breakaway occurred. 
monitored. Vane A was rotated t o  the 5 percent position and hand 
valve 9 was closed. Cable 26 

Gage 19 was 

s attached t o  puUg 25. 

Hand valves 9 and 18 were 
percent position and hand 

ed. Vane B was rotated t o  the 5 
e 18 was closed. 

Using regulator 4, Vane A 
cated on gage 19. 

Solenoid valve 16 
were recorded. 

pressurized u n t i l  1 5 0  psig w a s  indi- 

the  leakage and load cell  output 

Solenoid valve 6 closed and a c c d a t o r  7 vented. 

Solenoid valve 12 w88 opened and accurrmlator 13 pressurized t o  vane 
A breakaway t o  relieve tension i n  cable 24. 



4.2.3.3. 

4.2.32 

4.2.13 

4.3 

403.1 

4.3.2 

4.3.3 

4.4 

Both vanes Were rotated t o  the  50 percent posit ion and cable 24 
was attached t o  pully 25. 

Vane A was pressurized t o  2250 psig i n  250 psig incrsmnnta. 
torque and leakage at each incrembnt were record@ 

A curve was plotted f o r  torque versua pressure. 

S t a t i c  

TEST RESULTS 

Torque developed by vane A ranged f r o m 1 3 4 , 9 0 0  inch-pounds t o  
156,500 inch-pounds over different vane positions. 
by vane B ranged from 132,100 inch-pound8 t o  151,000 inch-pounds. 

Torque developed 

Leakage by vane A ranged from U, cc per minute t o  60 cc per minute, 
and from 80 cc per minute t o  l80 cc per minute by vane B. 

A breakaway pressure of 200 pig was recorded on vane A and 245 psig 
on vule B. 

TEST DATA 

T e s t  data are presented in Tables 4-2 and 4-3. 
curve of torque versus presaura is presented i n  Figure 4-3. 

A character is t ic  

4-2 



Table 4-1. Functional Test Equipment L i s t  

7 Accumulator I 
8 Gage 

9 Hand Valve 

10 Solenoid Valve 

11 Hand Valve 

12 Solenoid Valve 

13 Accumulator 

14 Gage 

15 Hand Valve 

16 Solenoid Valve 

1 7  Graduated Cy- 
l inder  

18 Hand Valve 

Manufacturer 

k c e l l o  

2.P.V. 

;rove 

ishcroft 

vIarotta 

3reer Hydraulics 

i/laximon 

Robbins 

garotta 

Robbins 

gar  o t ta 

3 e e r  Hydraulics 

vIarsh 

Robbhs 

ularotta 

K i m a x  

Robbins 

Model/ 
Part N 0 .  

18 

MV-74 

SA-3 72 

SKG-375-B 

:V- 5 83 -H 

SKG-250-14 

.v-74 

A-3 72 

00-45 

V-583-H 

SKG-250-14 

Serial 
No. 

4.6798 

J-43046 

!00489-0 

-46 

.231-~ 

i13 

.3766 

.202-B 

112 

Remarks 

Laboratory Source 

1-inch 

o t o  6000 p ~ i g  

0 t o  5000 psig 
Cal. Date 10-1-67 

3000 psig 

0 t o  3000 psig 
Cal. Date 10-1-67 

1-inch 

3000 psig 

0 t o  3000 psig 
C a l .  Date 11-3-67 

1-inch 

100 cc 

& inch 
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- 
Item 
&QL 

1 9  

20 

21 

22 

23 

24 

25 

26 

Item 

:age 

Transfer Port 

Power Supply 

Digital Volt- 
meter 

Load Cell 

Cable 

Pulley 

Pulley 

Table 4-1. 

Manufacturer 

Heise 

&-No bat ron 

Vidar 

Revere 

CCSD 

CCSD 

Continued 

W e 1  
Part No. 

H-35961 

&R 36-4A 

510 

C-k.5618 

Serial 
No. 

015 53 7 

015450 

017921 

144650 

1 t o  5000 psig 
al. Date 10-5-67 

a r t  of Test 
pecimen 

1 t o  32 VDC 

a l .  Date 8-6-67 

5000 pound 
al .  Date 10-1-67 

/% inch 

.2 inch radius 

.2 inch radius 
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SECTION V 

VIERATION TEST 

5 . 1  

5.1.1 

5.1.2 

5.1.2.1 

A vibra t ion  test shall be performed on the  specimen while both cells 
are pressurized t o  1500 psig with YZGti-5606A hydraulic f lu id .  
arat ion s h a l l  be applied along three mutually perpendicular axes. 
The test s h a l l  be performed i n  accordance with KSC-STD-l&(D) 
Section 9, bocedure 1, t o  the  l eve l s  specif ied in GP-320, Zone 3-1. 

V i -  

SINUSOIDAL SWEEP 

In  one 20-&u?,e sweep, t he  frequencg: range s h a l l  be scanned logari th-  
mically from 10 t o  2OOO t o  10 cps. 
specimen shall. be noted. 
as shown i n  t a b l e  5-1. 

C r i t i c a l  frequencies of t h e  test 
The s inusoidal  sweep input l eve l s  s h a l l  be 

5.1.3 RANDOM EXCITATION 

5.1.3.1 The test specimen s h a l l  be exposed t o  random vibrat ion at the  speci- 
f i s d  l eve l s  over a frequency range from 10 t o  2000 Hz f o r  a period 
of 5 minutes. Th ed random input l eve l s  s h a l l  be aa shown 
i n  t a b l e  5-2. Th n s h a l l  be operated during the  final 
seconds of exposure. 

5-1 



5.1-4 Acceleration s h a l l  be measured at the t e s t  assembly by accelero- 
meters mounted on the asseably. 

The vibration test  s h a l l  be conducted in three mutually perpendi- 
cular axes. The previously described testing is fo r  one axis and 
s h a l l  be completed before proceeding t o  the  next axes. 

5.195 

TEST PROCEDURE 

The test specimen was mounted on t h e  vibration system f o r  vibration 
as shown i n  figures 5-1, 5-2, and 5-3 u t i l i z ing  the  equipment listed 
i n  tab le  5-3. 

The specimen was f i l l e d  with MGH-5606~ hydraulic f lu id  and a l l  air 
was bled fromthe system. 

Hand valves 3, 9, and 14, solenoid valve U. and the specimen cross 
ports were opened. 

Accumulator 7 was ut i l ized  and the  specimen was pressurized t o  1500 
psig. 
Solenoid valve 16 waa opened and the  specimen vanes were rotated 
during random vibration. 

5.2.2 

" 5.2.3 Y 

5.2.4 
This  pressure was maintained during all periods of vibration. 

5.285 

5.2.6 

5.3 

5.4 

Following completion of vibration testing, i n  the X, Y, and Z axes, 
a functional test was performed. 

AU. test data were recorded. 

TEST RESULTS 

The specimen withstood vibration tes t ing  with no external leakage. 
Post vibration functional testing however revealed tha t  t he  leakage 
by vane A was 700 cc per minute and 720 cc per minute by vane B. 
The torque developed wa8 lower than in i t ia l  functional results and 
breakaway pressures were higher. 

TEST DATA 

Test data  are presented in Table 5-4. Typical sinusoidal sweep and 
random equalisation plots  are presented i n  Figures 5-4 and 5-5. 
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[tern 
1To. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1.4 

1 5  

16 

17 

19 - 

Item 

rest Specimen 

3 2  Supply 

land Valve 

Yessure Regu- 
l a t  o r  

;age 

Solenoid Valve 

Bccumulat or 

;age 

land Valve 

land Valve 

Solenoid Valve 

solenoid Valve 

Accumulator 

Hand Valve 

Gage 

Solenoid Valve 

Vibration Exci 

Hand Valve 
t e r  

Table 5-3. Vibration Test Equipnent L i s t  

Manufacturer 

ExCello Corp 

CPV 

Grove 

Ashcr of t 

Marotta 

Gree Hydraulics 

Maximom 

Robbins 

Robbins 

Marot t a 

Marotta 

Greer Hydraulics 

Robbins Aviation 

Marsh 

Marotta 

MB 

Robbins 

Model 
Part No. 

S15x5x5 

18 

m-74 

SA-372 

SSKG 
3 7 5 4  

SSKG 
250-14 

MY-583H 

Mv-74 

SA-372 

SSKG 375B 

100-4s 

MV-583H 

c-210 

SS KG 250-L 

Ser ia l  
No. 

46798 

L-43046 

NASA 
200489-0 

146 

NASA 
1231-B 

913 

13766 

912 

Remarks 

1-Inch 

0 t o  6000 psig 

o t o  5000 psig 
Cal. Date 10-1-6 

0 t o  3000 psig 
Cal.Date 10-1-67 

1-Inch 

l/k-Inch 

1-Inch 

0 t o  3000 pslg 
Cal.Date 11-34? 
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SECTION V I  

IMmJISE TEST 

6.1 

6.1.1 

6.2 

6.2.1 

6.2.2 

6.2.3 

6.2.4 

6.2.5 

6.2.6 

6.2.7 

6.3 

TEST REQUIREMENTS 

using HIL-H-5606A hydraulic f l u i d  as the  pssssure medium, pressurize 
each c e l l  from 0 t o  22s t o  0 psig at  the  rate of 35 cycles per 
minute. Each c e l l  s h a l l  be subjected to  loo0 cycles. 

TEST PROCEDURE 

The impulse test setup wa8 assembled aa shown i n  figures 6-1 and 6-2 
u t i l i z ing  the  equipment l isted in tab le  6-1. 

A l l  connections were t igh t ,  all gagas wcre ins ta l led  and operating 
properly, and a l l  valves were closed. 

The specimen was filled with hydraulic f lu id  and a l l  trapped air  
was bled from t he  system. 
posit ion. 

The specimen was locked i n  the 5 percent 

Hand valves 3, 9, 15, and 18 and solenoid valve 16 were opened. 

Accumulator 7 wa8 pressurised t o  2200 psig  using regulator 4. 
8 was monitored. 

Gage 

Cycle t h r  21 was started, 
10 and 26. 
f i l e  presented in figure 6-3. 

T was adjusted on solenoid valves 
Hand valve 25 was or i f iced  t o  produce the pressure pro- 

The pressure prof i les  were recorded on oscillograph 22. lo00 cycles 
rformed on each ce l l .  

TEST RESULTS 

6.3.1 Th leaked intermit tent ly  during the impulse 
t08t at a r a t e  of 2 cc per cycle. 

6.3.2 Dur- the  post impulse functional test ,  no leakage occurred through 
the intbermal bearing seals. Leakage occurred i n  vane A as a result 
of the  impulse test. 

rcent r o t a t i o  s i t i o n .  Leakage dropped i n  vane B. A rate of 
75 cc/pinule was recorded at the  95 percent ro ta t ion  position, com- 
pared t o  the  120 ee/minute ~ . c o r d d  during the  post vibration functional 
test. 

A high of lo00 cc/minute was recorded at the  

6-1 



6.4 TEST DATA 
' 

Teat data are presented in table 6-2. 
i s  presented in figure 6-3. 

A pressure impulse profile 

6-2 
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.tern 
L 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Item 

Test Spec h e n  

Hand Valve 

Pres sure 
Regulator 

Gage 

Solenoid Valve 

Accumulator 

Gage 

Hand Valve 

Solenoid Valve 

Hand Valve 

Solenoid Val* 

Accumulator 

Gage 

Hand Valve 

SolenoM Valve 

Table 6-1. Impulse Test Equipment List 

Manufacturer 

EkCello Corp. 

CPV 

Grove 

Ashcroft  

Marotta 

Greer Hydraulics 

Maximom 

Robbins Aviation 

Marotta 

Robbins Aviation 

Mar ot t a 

Greer Hydraulics 

Marsh 

Robbins Aviation 

Marotta 

Model 
Part  No. 

S15X5X5 

18 

w-74 

SA-372 

SSKG 
3754  

m-573H 

SSKC 
250-14 

m-74 

SA-372 

loo-.@ 

SSKG 375-B 

N-573H 

Ser i a l  
No. 

k6798 

NASA 
200489-0 

146 

NASA 
1231-B 

913 

13 766 

N A S A  
1202-B 

912 

Rewks  

3200 psig 

1-Inch 

0 t o  6500 psig 
i n l e t  
0 t o  6000 ps ig  
outlet  

0 t o  5000 p s i g  
Cal Date 8-9-67 

10-Gallon 

0 t o  3000 psig  
Cal Date 5-28-67 

1/2-Inch 

l/k-Inch 
Fluid Transfer 

10 -Gallon 

0 t o  3000 psig 
Cal Date 6-11-47 

1/2-Inch 

3-Way 

6-3 
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Item 
Na. 
17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

Table 6-1 (Cont 'd) . Impulse Test Equipnent List 

It em 

Graduated 
Cylinder 

Hand Valve 

Gage 

Transducer 

DC Power 
Supply 

0-graph 

Cycle Timer 

Counter 

Hand Valve 

Solenoid Valve 

Manufacturer 

Kimex 

Robbins Aviation 

Hie se 

Q-Nobatron 

CEC 

Cramon Cont. 

Mercury 

Robbins Aviation 

Marotta 

Model 
P a r t  No. 

SSKG 250-14 

H-3 5961 

QR36-4A 

5-124 

523 

SSKG 
250-14 

MV-573H 

Ser ia l  
No. 

NASA 
015537 

N A S A  
1162~ 

NASA 
015450 

NASA 
012589 

Y-23 
89A 

Remwks 

100-cc 

l/k-Inch 

0 t o  5000 psig 
k 1% FS 
Cal Date 7-22-67 

3000 ps i  
Cal Date 6-6-67 

Cal Date 8-8-67 

0 t o  9999 

1/4-Inch 

6-4 
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SECTION V U ,  

LIFE CYCLE TEST 

7.1 

7.1.1 

7.1.2 

7.2 

7.2.1 

7.2.2 

7.2.3 

7.2.4 

7.2.5 

7.2.6 

TEST REQUIRpiENTS 

The specimen s h a l l  be cycled through 90 percent of rotat ion,  using 
MIL-H-5606A hydraulic f l u i d  as t h e  pressure medium,  
pressure s h a l l  be 1500 psig and the  specimen s h a l l  be loaded t o  
75 percent of the torque developed during the  in i t ia l  functional 
test. 

Operating 

Perform lo00 cycles on each vane. 

A functional t e s t  shall be performed after 50, 100, 250, 500, 750, 
and loo0 cycles. 

TEST PROCEDURE 
/ 

The l i f e  cycle t e s t  setup was assembled as shown $.n f igure 7-1 
u t i U z l n g  the e q u i p e n t  listed i n  table 7-1. 

All connections were t i g h t ,  a l l  gages were ins t a l l ed  and operating 
properly, and all valves were closed. 

Hand valves 3, 9, 15  and 20, ard solenoid valves 10 and 16 were 
opened. 

Accumulator 13 was pressurized. 
as a load, 
actuate  micro-switches 23 and 24. 

Vane A was rotated using vane B 

Relav 22 selected accumulator 
Lobes on the actuator pulleys were positioned t o  

- 
7 o r  13 f o r  dirsctiolr  of rotat ion.  

Gage 21 was monitored. Loads of 1500 psig 
applied t o  t h e  power vane. 

Functional t e s t s  were performed at  the end 
750 and 1000 cycles. 

7.3 TEST RESULTS 

7.3.1 Performance cf vane A improved as a result 

t o  1350 psig were 

of 50, loo, 250, 500, 

of continuous cycling 
under load. 
of loo0 cycles canpared t o  the  lo00 cc/& recorded at t h e  start 
of cycling. 

Leakage rates i n  vane B varied during the  cycle test. 
leakage r a t e s  recorded at the  beginning of cycling were very close 
t o  the  leakage rates recorded after loo0 cycles. 
approximately the  same fran the  beginning t o  end of testing. 

A leakage r a t e  of 350 cc/min was recorded at t h e  end 

Torque also increased 8Ughtly.  

7.3.2 However, 

Torque remained 

7.1 TEST DATA 

Test data a re  presented I n  t ab l e s  7-2 through 7-7. 



- 
Item 
No. 
1 

2 

2 
2 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1 5  

16 

TABLE 7-1. LIFE CYGI.23 TEST EQUIPMEXT LIST 

Item 

Pest Specimen 

X J 2  Supply 

{and Valve 

?ressure 
Regulator 

Sage 

Solenoid Valve 

Gas - O i l  
Accumulator 

Gag e 

Hand Valve 

Solenoid Valve 

Hand Valve 

Solenoid Valve 

G a s  - O i l  
Accumulator 

Gage 

Hand Valve 

Solenoid Valve 

Manufacturer 

Excello Corp. 

CPV 

Grove 

Ashcroft 

Mar o t ta  

G r  e e r  H ydraGli c s 

Maximon 

Robbins Aviation 

Maro t t a 

Robbins Aviation 

Marotta 

Greer Hydraulics 

Marsh 

Robbins Aviation 

Marotta 

Model 
Part No. 

S15X5X5 

18 

Mv-74 

SA-372 

ISKG 375-B 

MV-5 73H 

ISKG 250-14 

MV-74 

SA-3 72 

100-4s 

XXG 375-B 

m-573H 

Serial 
No. 

46798 

NASA 
200489-0 

146 

NASA 
1 2 3 ~ ~  

913 

13766 

NASA 
1202-B 

9-12 

3200-psig 

1-inch 

- to  6500-psig in-  
l e t  
-to 6OOO-psig oul 
l e t  

-to 5000-psig 
a l .  Date 8-9-67. 

3-way 

10-gallon 

0-to 3000-psig 
Gal. Date 5-28-6' 

&-inch 

i-inch Fluid 
Transfer 

%-way 

10-gallon 

0-to 3000-psig 
Gal. Date 5-11-61 

&inch 

3-way 

7-2 



C t en1 
IJU. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

Leak Sump 

Solenoid Valve 

Solenoid Valve 

Hand Valve 

Gage 

Relay Switch 

L i m i t  Switch 

Limit Switch 

DC Power Suppl 

Counter 

Cable 

Block Assemblj 

Block Assemblj 

T A T B  7-1. (GONT'D. ) 

Manufacturer 

Marotta 

Mar0 t ta  

Robbins Aviation 

Heise 

P and B 

Honeywell 

Honeywell 

Q-Nobat r on 

Mercury 

Mod el. 
Par?. 1Jo. 

Ml-74 

MV-74 

EKG 250-14 

H-3 5 961 

PR-11DY 

QR-36-4A 

-- 
L e r i n l  

NO. 

NASA 
015537 

NASA 
015450 

Remarks 

13 -gallon 

3-way 

3-way 

$-inch 

0-to 50OO-psig 2 
0.1% FS 
C a l .  Date 7-22-6' 

24 Vdc DPDT 

SPDT 

SPDT 

28-vOlt 

0-to 9999 

5/8'l Dia. 
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SECTION VIII 

FR?AL INSPIGCTION 

8.1 

8.1.1 

8.1.2 

8.1.3 

8.2 

8.2.1 

8.2.2 

8.2.3 

8.2.4 

8.3 

8.3.1 

8.3.2 

8.4 

The specimen ud plates  shall be rwwved. 

The specimen seals and bearings &all be inspecW and photographed. 

-The end plates  shall be reinstalled. 

TEST WEDUBE 

The end plates  were removed fran the specimen. 

The bearings ard seals were inspected for damsge and wear. 

The specimen seals and bearings were photographed. 

The end plates were reinstalled.  

TEST RESULTS 

Side A &aft I1Otg ring seal  and one pressure port "Otg ring seal 
were s l igh t ly  damaged and worn. 
the vane seals appeared t o  be i n  good cordition with a mhhm 
of wear. 

A l l  other g801g ring seals and 

The cavity w a l l s  appeared t o  be in good condition, with a minimum 
of grooving and scratching. 

TEsf DATA 

Photographs of the apecimen are presented i n  Figures 8-1, 83.2 
arxi 8-3. 

8-1 



8-1, End View of Dissass led Spechen 
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Figure 8-2. Specimen End Plate 
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Figure 8-3. 0-Ring Shaft  Seal and Port Seal 
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75K26197, Revision A D3510100001S 
COMPOfENT DATA 

REF DESIG. NO. 
PRIORITY 

IFAENCLAT URE MA.NUFt pTiiQ=p 

I 7 5 K 7 a  2 6 
MFG M O D E L  NO. S O C K  CODE NO. t I T I C A L I T Y  NO. 

S15X5X5IV i 
E l  KO. M F G P 4 R T  NO. . 

@%?E P A R  I NG O R  G A t4 I 2 k T IO N 
1 4 I NTE N A NC E ht A N LJ A L MFG DWG NO. 

SP- 1 15 5 - 
)ECIFICATiCN REQUIREMENTS: 

Service: Hydraulic Fluid, P4IL-H-5606 
Operating Pressure: 1500 psig 
,?roof Pressure: 3200 psig 
Burst Pressure: 6000 p i g  minhum 
Torque: 
gotation: 
Vane Leakage: 125 cc/min @ 150U p s i  
Bearing Leakage: 
Breakaway-Pressure: 200 p s i  max 
Operating Temperature: 0°F t o  160°F 
Housing Material.: Aluminum Alloy 

148,500 in- lb  @ 1500 p s i ,  each cavity 

10 cc/min @ 1500 p s i  

250" with 606.4 cubic inch displacement 

'UNCTION: 

Tne dual ro t a ry  actuator is used t o  ro t a t e  the umbilical swing arms from the  l a m &  
vehicle. * - 

- -- e 

The specimens s a t i s f a c t o r i l y  completed the receivin! inspection, proof pressure t e s t ,  
charac te r i s t ics  test, cycle t e s t ,  and final inspection. 

The rotary actuator  torque requireinents per the specif icaltion control dra&ing is 
148,500 <n-lbs. 

(Continued on 2 of 2) 

During the initial function t e s t ,  the  t a q u e  produced was within 



. 

1 3 
T HISTORY: 

TEST REPORT NO. 

1-RE-CCSD-FO-1138-3 

TEST TYPE 

Receiving Inspect ion 
Proof Pressure 
Functional 

Charac t e.r i s t i c  
Vibration 
Impulse 

Cycle 
Final Inspection 

RVlCE HISTORY: 

The dual rotary actuatory is  a new par t .  

REMARKS - 
Sat i s f ac taw 
Sat is factmy 

icat ion with vanes 

of 700 cc/min i n  Va 
Torque of  905,000 in- lbs  with vane 
in 50% rslt;ltion posit ion max leakage 
past vane A of 1000 cc/min 
S a t i s f a c t m y  
Sat i s fac tcay  

(Continued from 2 of 1) 

the * specif icat ion requyrsnents ivith the v,nes near ;he stops .- %mever, &is 
value'dqcreased t o  a minimum of 132,000 and 134,900 in-lbs per vane midway through 
the actuator rotat ion.  

Leakage and breakaway pressure discrepancies were enc&&ered during various phases 
of the test. 
system operation. 

The specimen successfully withstood 1000 hydraulic imp&e cycles , but the torque 
value i n  one c e l l  drogped t o  105,000 in- lbs  i n  one positiiron, rhich was the minimm 
value recorded during the test. 

Although the specimen's perfonnance deviated from the spcif  icat ion requirements 
during tes t ing ,  none of the testir,,a anomalies were of sW6ic ien t  magnitude t o  
e f f ec t  i t s  successful operation. 
MSFC on each swing ann . 
desired time. 

- 

None of  these were of a magnitude great  emugh to  adversely e f f e c t  

System ver i f ica t ion  t e t t s  have been performed a t  
These tests ve r i f i ed  tha t  ea& :zrn w i l l  swing within the 

The rotary actuator i s  considered qualifLrizd f o r  its intended use. 


